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Pedepar. Bricokas sHeproeMkocTh (pe3epoBaHHs IMOYB CITYKUT CACPKHBAIOMMM (AKTOPOM HX IIMPOKOTO MPUMEHEHHS.
®pe3bl IPEMEHSIOT B TEX CIyYasx, KOTJa HET anbTepHATHBHI MO KauyeCTBY 00pabOTKH, 0COOCHHO TKEIBIX U 3a[epHENBIX TI0YB.
[Toxazanu, 4To MOJEPHU3MPOBAHHEIE MOYBOOOpadaTkiBatolue (pe3sl UMeloT 3yOreodpasHyto Gopmy. Paccmorpenn Bonpockt
ONTHMAIFHOTO PACTIONOXKEHHsT HOXeH oTHOcUTelbHO Oapabana. ([]erv uccnedosanuii) [onmyduTh 3aBUCHMOCTH JUIS pacyera
mara 3yoneobpasHoii (pe3sl MoYBOOOpadaTHIBAIONIEH MAIIMHBI IS HPEANIOCAT0YHON 00pabOTKH MOYBBI Mepes MOCaKoM Kap-
toens. (Mamepuanst u memoodvr) OTMETHIN OTCYTCTBHE METOAMK TIPU BHIOOPE OCHOBHBIX TApPaMETPOB M PEKUMOB PabOTHI
0YBO0OpadaTsIBatomuX (ppe3 ¢ 3ydreodpasHoi popmoit. [lonTBepammE HeOOXOTMMOCTh HOBOTO TIOIXOIA B BEIOOpE MPOQIIIL
paboueii MOBEPXHOCTH HOXa (pe3bl ¢ LENbI0 YMEHBIICHHS SHEPrOEMKOCTH (Dpe3epoBaHUs U YITy4lIeHUs KayecTBa 00pabOTKH.
Hcnonp30Bamm MaTeMaTHIecKue U TpauIecKue pacyeTsl Tl ONpeNeNeHIs ONTHMAIBHOTO mara CTymHH. (Pesyismamut u 06-
cyacoenue) TIpenctaBuin BeIpakeHHe IS ONpe/eeHns 00beMa PEIXJIeHHU TI0YBbI IIPH paboTe Mo4Bo0OpabaTeBalOMX (pes.
Paccuntanu, uro ¢ yBenudenueM rimyOounsl 00padotku moussl ot 0,10 1o 0,15 merpa mar crymaun noseimaercst ¢ 0,04 mo 0,06
MeTpa 1 onTHMabHO cocTaBnstet 0,05 metpa. {1 OpueHTHPOBOYHBIX MHXKCHEPHBIX PACUECTOB MPUHSIH, YTO ONTHMATBHBIN Ma-
pameTp mmara ctynHu paseH 0,25-0,45 ot 3HaYeHUS MOfaYH Ha HOX. (Bb1600b1) YCTaHOBIUIH, UTO KOJIMYECTBO HOMXKEH B OXHOI CEK-
IIIF ¥ IIMPHHA 3aXBaTa HOKa He BIUSIOT HA BEMUMHY ONTHMAJIBHOTO Imara 3yObeB. OTpPeneNini, 9To 3TOT MOKa3aTelb JTHHEHHO
3aBHCHUT OT NTyOHHBI 06paboTKH MOUBBL: ¢ e¢ yBenuueHneM Ha 0,05 MeTpa onTHMabHBIN Mmar cTynHU Bo3pacTaeT Ha 0,025 me-
tpa. [Tokazanu, 4to ¢ yBenuueHneM padoueii CKopocTH Gpe3bl YMEHBIIAKTCS YCTbHBIE 3aTPAThl JHEPTHU HA 00paboTKY IIacTa,
a 9 pexTUBHOCTE 00paOOTKH MOYBEI YITyUIIACTCSL.

KitoueBble ciioBa: mouBooOpabaTeBaroIue MamMHbL, Gpe3epoBaHue MouBbl, mar (pessl, 3yoneodpasHas dpesa, SHEProeM-
KOCTB ITOYBOOOPAOOTKH.
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Abstract. The high energy intensity associated with rotary tillage of soil serves as a deterrent for its widespread use. Rotary
tillers are used in cases when there are no alternatives as to the soil quality, especially when machining hard and sod-covered
soils. The authors have described new modernized rotary tillers of a serrated type and considered the optimal location of knives
relative to the drum. (Research purpose) To determine the relationships for calculating the pitch of a serrated-type rotary tiller for
soil preparation before potato planting. (Materials and methods) The authors have noted that currently, there are no methods for
selecting the main parameters and operation modes of serrated-type rotary tillers. The research has proved that a new approach is
required for selecting the working surface profile of the rotary tiller knife in order to reduce the energy consumption of tillage and
improve its quality. The authors have used mathematical and graphical calculations to determine the optimal pitch of the tiller
foot. (Results and discussion) The paper presents an expression for determining the amount of soil loosening during the operation
of rotary tillers. It has been calculated that an increase in the tillage depth from 0.10 to 0.15 meters results in an increase in the pitch
of a tiller foot from 0.04 to 0.06 meters and the optimal value is 0.05 meters. For approximate engineering calculations, it has been
assumed that the optimal parameter of a foot pitch is 0.25-0.45 of the knife loading value. (Conclusions) It has been found that the
number of knives in one section and the operating width of a knife do not affect the optimal tooth pitch. It has been determined
that this indicator linearly depends on the depth of tillage: as it increases by 0.05 meters, the optimal foot step increases by 0.025
meters. It has been shown that as the working speed of the rotary tiller increases, specific energy consumption required for the
treatment of a furrow slice decreases, and the efficiency of soil tillage improves.

Keywords: soil tillage machines, soil rotary tillage, rotary tiler pitch, serrated rotary tiller, energy intensity of soil tillage.
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04B000paOATHIBAIOIINE MAITUHBI C AKTUBHBIMHU
I I POTalMOHHBIMH PA0OYMMHE OpTaHAMU THIIA (pe-
361 00€CTIEUYNBAIOT BBICOKOE KAY€CTBO KPOIICHHU
Ha pa3HbIX TUTAX MMOYB. AHAIIN3 UCCIIETOBAHNHN POCCH-
CKHX ¥ MHOCTPAHHBIX YUCHBIX ITOKA3bIBACT, UTO O MPO-
MU3BOAMTEIIBHOCTH 00pabaThIBAHUS TSHKEIBIX [0 MEXa-
HUYECKOMY COCTaBY ITOYB POTAIIMOHHBIE IOYBOOOpada-
THIBAIOIIUE MAITUHEI ((Ppe3bl) 3aHUMAIOT OJJHO U3 BaXK-
HBIX MECT IPH NMPEATNOCaI0uHON 00padoTKe mouBkI [1].
Hapsiny ¢ BRICOKOKA4eCTBEHHBIM HCIIOTHCHHEM TEXHO-
JIOTHYECKUX (QYHKIIHH, POTAIIMOHHBIC TOYBOOOPAOATHI-
BafOIMEe MAIUHEI ((PPe3bl) MOHIKAIOT TATOBOE COIPO-
TUBJICHHE arperara. VX mupokoe mpuMeHEHUE CIEPIKHU-
BaeTCs M3-3a MOBHIIICHHOI YHEProeMKOCTH (ppe3epoBa-
HHUS TIOYB U MEHBIIIEH TEXHUUECKO 0€30MaCHOCTH MO
CPaBHEHUIO C KJIACCHYECKUMHU MAITHHAMH U OPYIUSIMU
[2]. BenencTBue 3Toro ¢ppe3sl IPUMEHSIOT B TeX Cilyya-
SIX, KOT/Ia JIJIs1 HUX HET aJIbTePHATUBBI [T0 Ka4eCTBY 00pa-
00TKH, 0COOCHHO MPH 00PabOTKE TAKEIBIX U 3aJCPHE-
neIX oYB [3]. MoaepHu3upoBaHHbIE TOYBO0OpadaThIBa-
rorue (pe3sl UMeroT 3yoneobpasnyro popmy [4]. OT npa-
BHJIBHOT'O BBIOOpA IlIara CTYIHH, TO €CTh PACCTOSHHUS
MEXTy BEpXHUM W HIDKHAM HO)KaMH, 3aBUCSIT HE TOJIb-
KO Ka4eCTBO 00PabOTKH MOYBBI, HO ¥ XapaKTEPUCTHKHU
MO/ TAJIKUBAIOIIHNX JEHCTBUHN CUJI OT MAIIMHHO-TPAKTOP-
Horo arperara (MTA) [5, 6].

LIENb MCCNEQOBAHUS — IOy YU ThH 3aBUCUMOCTH JIJIS
pacueTa rmara 3ybneoopasHoi ppe3sl ouBo0OpabdaThIBaroIIeH
MAIIUHBI T TPEIIOCaT0YHOI 00pabOTKY MOYBEI IEpe
nmocaakoi kapTodens.

MATEPUANBI M METOAbI. BO BpeMsi MOJICBBIX UCIIBITA-
HU COONIOICHBI HOPMATUBBI BCEX MAPAMETPOB, KOTOPHIC
COOTBETCTBOBAJIU TEXHUIECKUM TPEOOBAHHSIM, H3JI0KEH-
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HBIM B MexrocyaapcrsenHoM crangapre OCT-28516-90.

[Ipu oOHaApy keHUHU KaKUX THO0 OTKIOHCHHUH IIPOBO-
JUJIach PEryIupoBKa pabounx OpraHoB ¢ yUETOM YCIIO-
BUI IIPOBEACHUS SKCIEPUMEHTA.

B nporpaMmy ncneiTaHuit BKJIFOUYEHBI HECKOJIBKO BU-
JIOB OIICHOK:

- OKCILTYaTallHOHHO-TEXHOJIOTHYecKas OIleHKa pabo-
THI;

- arpoTeXHUYeCKas OLEHKa arperara;

- DKOHOMHUYECKasl OL[EHKa 110 pe3yIbTraTaM padoThL.

[Ipu oueHKe 3KCITyaTallHOHHO-TEXHOJIOTHUECKOI0
noka3zatens pykoBoacTBoBanucs 'OCT 24055-88, TOCT
24056-88, 'OCT 24057-88, OCT 70.4.2-80, OCT 10.4.2-
2001.

ATpOTEXHHYECKYIO OLEHKY (Ppe3epHOI MAIIIMHBI OCY-
mectBassan B coorBeTcTBHu ¢ OCT 10 1.1-98, OCT 10
4.2-2001 u OCT 70.4.2-80.

PaccmoTpuM akTHBHBIN pabounii opraH poTauoH-
HOU mouBooOpadaTeiBaromeil MamuHsl (puc. 1). lpu ma-
re CTYIHHU #;, paBHOM I'IyOHHE 00pabOTKH MOYBHI A,
PBIXJICHHE TIOUBEI OYAET OCYIIECTBIATHCS TOIEKO HOKOM
BTOPOH CTymHHU 2. [leficTBUE MOATAIKHUBAIOIINX CUIT OT
TpakTopa P; B cucteme MTA OynyT He3HAYUTEITHHBIL.

C yMeHBIIICHHEM I1ara CTYIHU 00pa3yeTcs CIOH I1od-
BBI CBEPXY ¥ CHU3Y BTOPOT'O HOXa, KOTOPBIA HAYMHAET
B3aMMOJIEHCTBOBATH C MOYBOH. B pe3ynprare ynyumiaeT-
Csl CTPYKTypa 00paObOoTKH MOYBHI M [TOBBIIIAETCS JCHCTBUE
HOATAJKHUBAIONINX cHJI B cucteme MTA.

PE3YNLTATBI M OBCYXXAEHME. [Ipu 1mare cTymHH, paB-
HOM HYJIIO, IT0JT BTOPBIM HOYKOM CJIOW TIOYBBI YMEHBIIIa-
€TCS 10 MUHUMYMa, 4TO YXYAIIAET PhIXJIEHHUE OYBHI U
JieficTBHE OATAIKUBAIOMIKX CHJI. ONITUMAaIbHBIM [IaTOM
CTYITHH OYJeT TO 3HAYCHHE, IIPU KOTOPOM 00BEM PHIXJIe-
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b

Puc. 1. Paboma nooiceii 3y6yeobpasnoii popmot npu uiaze cmynu,
pasHom: a — enybune obpabomie nougwl; b — nonosune 2nydounbl
06pabomke nousvl

Vi, — nocmynamensnas ckopocms gpesot, m/c; M, — Kpymawuii
momenm om xoneca, Hw; Py — cuna conpomuenenus, H; G, — na-
epyska Ha ¢pesy, H; Rs— paduyc 6apabana gpesvi, m; Hy — 2nybu-
Ha 00pabomKu nouswbl, M; t,— uiae CMyntu, m

Fig. 1. Operation of serrated-type knives at a foot pitch equaling:
a — the depth of tillage; b — the half-depth of tillage.

V., — translational speed of the rotary tiller, m/s; M., — torque from
the wheel, Nm; P;— resistance force, N, G, — loading on the rotary
tiller, N; Rs — the radius of the rotary tiller drum, m; H, — soil
cultivation depth, m; t,— foot pitch, m

HUSI IEPBBIM ¥ BTOPBIM HOKOM OyIyT OJMHAKOBBIM [7].
OrmpenenuM 00BEM PBHIXJICHHS TOYBHI IIPH padboTe
nouBooOpabaTeiBatoux Gpes:

2

0
Rl x

50-Ax Zi )

(A-hy+2-R,)+

h
+(1-R, +2-h0)-arcsin[R°J xby

a

50-Ax Zi

rzie V., — 066eM PHIXJICHHUS OUBHL, M*;

S, — TIOMIA b PHIXJICHHS TIOUBHI, M ;

R; —panuyc 6apabaHa, M;

h,— T1yOnHA 00paOOTKHU ITOYBHI, M;

A — moKa3zaTeab KHHEMaTUYECKOTro peXuMa paboThl
(bpessr;

Z; — 4UCJI0 HOXKEW B OJTHOM CEKIIMH, IIIT.;

b; — mMprHa 3aXBaTa HOXAa, M.

C yBeJMYCHHEM IlIara CTYITHH 00'beM PBIXJICHUSI T0-
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YBBI HAJl IEPBOI1 CTyNeHkIo (Orke K IIeHTpY Oapabana)
Oy/eT yMEHBIIATHCS U OIPEICTUTCS:

(ho _15)2
(R6 _'fs)2
50-AxZu

2'(R6 _tS))+()“'(R6 _[S)+ 2'(h0 —ts))'arcsm[((zo :ZS))] x by,

(Ra_ts)' 1- '(l'(ho_[s)+2'(Rﬁ_ts))

Ver =

)

+

50-AxZu
re Ve, — 06beM phIXJIeH s OYBBI HAJl TIEPBOi CTYTIEHBIO, M,

t,— mar 3yObeB, M;

by — mupuHa 3aXBaTa HOXKA, M.

OO0beM phIXJIEHUS IOYBBI HA/I BTOPO CTYIIEHBIO C MO-
BBIIIICHHUEM IIIara CTyIHU OyIeT yBEITHIHBATHCS 110 BbI-
paxenuro: Ve, = Ve —Vey, 3

[Tpu onTUMaTLHOM 3HAYEHHWH IIara CTYIHH 00beM
MOYBHI V¢ OyneT paBeH V¢,. BeipasuM MaTeMaTH4ecKu:
Ver=Vea =0, = Vo (Ve = Ve)=0, — 2xVe, = V=0

(ho_ts)z
(Rd _ls)' 1- (Rd _ts)z

h’
R,- 1—? (A-hy+2-R,)+

{12 -1 {5 oo -

(Ra' _ls)

+(A-R,+2-h,): arcsin[}lz"j x0,02b

d

'(}“(ho _[s)+2'(Ra _ts))+

@

xA'xZi"=0

MaTteMaTHYeCKH OMPENCTUTh ONTHMAIBHOE 3HAYC-
HUeE [ara CTYIHH U3 ypaBHEeHUs (4) 3aTpyJHUTEIBHO, HO
MOKHO M300pa3uTh rpadudecku (puc. 2).

v 10w
;{ﬂ"“‘-\\(!/{? V&’J
"--.\\
5 <el
! T~
0 005 40 hw

Puc. 2. Onmumanvroe snavenue wiaea cmynuu Oas YCi108UlL:
Rs=03m; hy=015m; 2 =4;Z =3 wm.; by=0,05m

Fig. 2. Optimal value of the foot pitch for conditions: Rs =0.3 m;
ho=0.15m; A =4; Z; = 3 pcs.; by = 0.05 m.

C yBenuveHueM riryouHbl 00paboTku moussl ot 0,10
10 0,15 m mar ctynau noseimaetcs ¢ 0,04 7o 0,06 M u
ontuMaibHO coctaBiuset 0,05 m (puc. 3). Jlns opueHTH-
POBOYHBIX HHKEHEPHBIX PACYCTOB MOXKEM IIPUHSATE, 4TO
ONTHMAaJbHBIN IapaMeTp L1ara CTyHu cocraiseT 0,25-
0,45 oT 3HaYEeHUS TTOJAYH HA HOXK, TO €CTh:
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Puc. 3. Beibop onmumanbho2o 3navenus waza cmyntu 8 3a6ucu-
Mocmu om 2nyOuHbl 00paboOmKU NouBwl.

—hy=010Mm; ------ hoy=015m;-------- hy, =020 m
Fig. 3. Selecting the optimal value of the foot pitch depending on
the depth of tillage:

Puc. 4. Brusnue uccnedyemvlx (pakmopos Ha ONMuUMAIbHblil ulae
cmynHu:

hy — enybuna obpabomxu nouevl, M; Rs — paduyc b6apabana, m;
A — nokazamenb KUHEMAMUYECKO20 pexcuma pabomsl gpesvl,; Z, —
yuco Hoicetl 8 00O cekyuu, wm., b, — wupuna 3axeama Hodxica, M

—hy=0.10m; - - - - - - ho=015m; -----.-. h, =0,20 m Fig. 4. Influence of the studied factors on the optimal foot pitch:
ho — tillage depth, m; Rs— drum radius, m; A — an indicator of the
t,=1(0,25-0,45)-S,, (5) kinematic mode of the rotary tiller operation; Z, — the number of
knives in one section, pcs.; b, — operating width of a knife, m.
rjae S, — rnojaya Ha HOX ¢pe3bl, MM/00.
YPOBHU 1 MHTEPBAJIbl BAPbUPOBAHUSI ®AKTOPOB
LEVELS AND INTERVALS OF THE VARIATION OF FACTORS
Iloka3zatennb
Cavéuna KHHEMaTH4YeCKOro Yucio HoXxel B Iupuna 3a-
Y Papnyc pexxuMa padoThI OJHOM CeKIuH, XBaTa HOXKa,
v 00padoTKN
POBHH HOUBDL 0. M 0apa6ana, Rg, M dpessl, 4 Z,, IT. by,Mm
Levels Ti]lz; é” Drum Indicator of the Number of Operating
denth I% m radius, R;, m kinematic operation knives in one width of a
pth, Ao, mode of a rotary section, Z,, pcs. knife, b,, m
tiller, 4
[ 0,05 0.2 2 2 0,02
ower
DT 0,15 03 4 3 0,05
Central > > >
gerHI/Iﬁ 0,25 0,4 6 4 0,08
pper
HHTepBan BapbUpOBaHUS 0.10 01 2 1 0.03
Range of variation > > >

Tlomaua Ha HOXK — BETUYMHA TOCTOSTHHAS U 3aBHCHUT
OT panmnyca OapabaHa, yucia HOXKEH U OTHOIIICHHS T10-
CTYMAaTEeNbHON CKOPOCTH MAIIUHBI K OKPYIKHOH CKOPO-
ctu 6apabaHa. DTOT IOKa3aTelb OMPEICIsET CTENCHb
KpoleHust 00paboTaHHOU TTOYBHI.

MOKHO OTIPEACTUTh ONITHMAJBHBIH IIAT CTYTHH rpa-
(udecku, eciu 3HaUCHHE 00beMa CTPYKKH IIPH Iare
CTYITHH, PABHOM HYJIIO, Pa3/ICIHUTh MOMOJIAM U OT MOIY-
YCHHOI'O 3HAYCHM IMPOBCCTU T'OPU3OHTAJIbBHYIO JIMHUIO
JI0 KPUBO#, OMTUCHIBAIOIICH BIUSIHUE [Iara CTYHU Ha
06beM cTpyxku. OmyCcTHUB €€ Ha OCh Iara CTyIHH, M0-
JYy4UM ONTHMAJIbHOE 3HAUSHHE [1ara CTYITHH JIsI OIIpe-
JICNICHHBIX YCIOBHUl paboThI (pe3sl.

[Ipoananusupyem Gpopmyiy (4) u onpeaesiuM, OT Ka-
KX (paKTOPOB 3aBUCHUT 3HAYCHUE ONTHMAIBHOIO IIara
CTYIIHHU JJI5 CIENYIOUX YPOBHEN U MHTEPBAJIOB Bapby-
poBaHus PakTOpoB (mabauya).

CEIbCKOXO3AMCTBEHHBIE MALIWHbI 1 TEXHONOTMA + Tom 13 N5 + 2019

[TapameTpsl ¥ peXXKUMBI paOOTHI (Ppe3bl BIUSAIOT HA OII-
THMaJIbHYO BEIIMYUHY Iara CTynHu (puc. 4).

KonmdecTBo HOXeEH B OMHOM CEKIIUU U IIUPUHA 3a-
XBaTa HOXKA HE BIUSIOT HA BETMYMHY ONITUMAJIBHOTO II1a-
ra3yoneB. C yBelIMueHHEM pajauyca 6apabaHa ONTHMAIb-
HBIH I1ar 3yObeB MOBBIIIAETCS 110 TapaboIHUECKO 3aBH-
CHMOCTH ¥ cocTapiseT 7-10~° M mpu onTuMaabHOM 3Ha-
uenuu paauyca 6apadana B ananasone 0,2-0,3 M, 1910 m
B nuanasone 0,3-0,4 M coorBeTcTBeHHO. C yBENIMYECHU-
€M ITOKa3aTeNsl KHHEMaTHIeCKOro pekuMa paboTHI pe-
361 OT 2 110 4 ONTUMAaIbHBIH AT CTYTHU MOBBIIIAETCS MO
napaboIIecKoi 3aBHCHMOCTH U cocTaBiseT 7-107° m, a
B nuanasone oT 4 10 6 — 910> m. C YBEITUYECHUEM Ty~
OuHBI 00padoTku ouBkl Ha 0,05 M ONITHMAaIBHBIN IIar
CTYITHU MOBBIIIACTCS [T0 TUHEHHON 3aBUCHMOCTH U CO-
crasnseT 25:107° M.

Takum o6pa3om, Hanbosee 3HAYMMBIM (PaKTOPOM,
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BIUSIONINM Ha BEIWYHHY ONTHUMAIILHOTO Iara
oyBo0oOpabdaThIBaoLIeH (pe3bl, ABISETCS INTyOnHa 00-
pabOTKH MOYBHI.

BbiBoabI. BeisiBUIIN OTCY TCTBHE METOAMK MPH BBIOO-
€ OCHOBHBIX ITAPAMETPOB U PEKUMOB PaOOTHI TOYBOOO-
pabateiBaronux ¢pes ¢ 3yoreodpasHon popmoit. s
yIy4IICHHUS TapaMeTPOB U PEKUMOB pabOTHI TpedyeTcs
HOBBII MOJX0 B BEIOOpE Mpoduiis padbodei MoBepxHO-
CTH HOXa (hpe3bl C LEIbI0 YMEHBIICHHS DHEPrOeMKOCTH
(dpe3epoBaHus H yIydlIeHUs KauecTBa 00padoTku. Ompe-
JENUITN HauboJiee MpOrpecCuBHYI0 (opMy HOXKa — 3y0-
neobpasnyto. [loaTBepaniu, 4TO KOJTHYECTBO HOXKEH B

TEXHWUKA A1 OBPABOTKI [OYBbI MACHINERY FOR SOIL CULTIVATION @.

OJIHOM CeKLIMH U IIHUPHHA 3aXBaTa HOXKa HE BIUSIOT Ha
BEJIMYHMHY ONTUMANbHOrO mmara 3yoneB. Ilokaszanu, 4to
C YBEIIMUYCHHEM paboueii CKOpoCcTH Qpe3bl yMEHbBINAIOT-
Csl yZleNbHbIE 3aTpaThl SHEPTUU Ha 00pabOTKY IIacTa, a
3¢ pexTuBHOCTH 00pabOTKHM MOYBHI yiryumiaeTcs. Pac-
CUHTAJH, YTO YBEIUICHUEM [Ty OUHBI 00paOOTKY TOYBHI
Ha 0,05 M onTHMaNBHBIN 1IAT CTYIIHU IOBBIIIAETCS 110
JTUHEWHOM 3aBUCUMOCTH U cocTaBinseT 25:-10-3 m. Ha mpak-
THKe JaHHas ¢popMa (ppe3bl Mo3BOISIET IPU ONTUMAIb-
HOM IIIare CTYIHH IOJIy4aTh 0oJiee BRICOKUE 3HAUCHUS
MOATAJIKHABAIOIIUX CUI B cucteMe MTA.
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